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INVESTIGATIONS CONCERNING ACTUAL METHODS
EMPLOYED IN THE MANAGEMENT OF
COMMON DERMATOSES
II. SYMPOSIUM ON THE PRACTICAL MANAGEMENT OF
ECZEMATOUS RINGWORM OF THE HANDS AND FEET
("ATHLETE'S FOOT"—DERMATOPHYTOSIS AND DERMA-
TOPHYTIDS)*
The contributions of the various authors were received in
response to the following questionnaire. The replies are here
published with only minor editorial changes, which in no way
effect the intended meaning of the contributors.
QUESTIONNAIRE ON THE PRACTICAL MANAGEMENT OF
ECZEMATOUS RINGWORM OF THE HANDS AND FEET
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first, second,
third, fourth or fifth most common dermatosis?
2. What do you consider the essential criteria for the diagnosis of ringworm of
the extremities? (Please include differential diagnostic criteria in relation
to occupational dermatitis, pustular psoriasis and any other entities which
you consider most difficult to differentiate from ringworm of this type.
Please specify also laboratory procedures you employ, including: (a)
microscopic and/or cultural demonstration of fungi; and (b) use of tricho-
phytin and oidiomycin skin tests.)
3. What, if anything, do you recommend to prevent infection of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming poois, locker rooms, floors, etc., of importance, and what methods
do you advise?
4. What is your standard, routine treatment of the ordinary uncomplicated
case? Please give exact measures and methods you now actually employ
in the majority of instances.
5. It is your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
* This is the second in the projected series. The first of these Symposia was
that on "Practical Management of Acne Vulgaris," which appeared in the Journal
of Investigative Dermatology, 3: 143, 1940.
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6. What, in your experience, is the estimated approximate time required to
produce sufficient clinical improvement to allow discharge of the patient?
7. What, if anything, do you recommend as interim management to prevent
recurrences?
8. Do you believe that ringworm of the feet can be "cured," in the sense of
complete mycologic sterilization of the feet and nails?
9. Do you believe that recurrences are due to new exogenous reinfection or
superinféction, or to autogenous reinfection from the patient's own foci, or
are the recurrences flare-ups of clinically quiescent dormant infections?
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
* * * * * * *
(In answering these questions please be as specific as possible, noting the exact
prescriptions for local treatment and prophylaxis; mentioning physical therapy
and exact dosage, if used; stating immunologic and systemic measures, if any are
employed, etc.)
1. Contribution of Dr. Ervin Epstein, Oakland, California.
These answers are, for the most part, based on private practice
as the clinic records are not as carefully kept nor classified.
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Ia it the first,
second, third, fourth or fifth most common dermatosis?
The incidence in my private practice is only 6.0% but it is
higher in the clinic, although the exact figures are not available.
In private practice, a great many cases of this condition are
treated at home by proprietary remedies or by general prac-
titioners. It is the fourth most common dermatosis in my
practice.
2. What do you consider the essential criteria for the diagnosis of ringworm of
the extremities? (Please include differential diagnostic criteria in relation
to occupational dermatitis, pustular psoriasis and any other entities which
you consider most difficult to differentiate from ringworm of this type.
Please specify also laboratory procedures you employ, including: (a) micro-
scopic and/or cultural demonstration of fungi; and (b) use of trichophytin
and oidiomycin skin tests.)
Of course, the finding of microorganisms (pathogenic) is the
prime requisite for diagnosis. As a rule, I employ microscopic
examination and occasionally cultures. The use of skin tests,
I find, is much less valuable. The second criterion is clinical
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appearance and history. Occasionally, a therapeutic test may
give valuable information. Occupational dermatitis is the most
difficult and important entity to differentiate. I am not satis-
fied that the demonstration of mycelia rules out an occupational
dermatitis because the patient may have contracted a fungous
infection from his work or a dermatitis venenata may be grafted
on top of a fungous infection or the dead desquamating skin of
a dermatitis venenata may become secondarily infected. Cer-
tainly the demonstration of a chronic fungous infection of the
feet is not sufficient evidence to deny a workman's claim for
compensation on the basis that the hand lesion is a dermato-
phytid. I believe that a careful history and carefully inter-
preted skin tests are of much greater significance. Pustular
psoriasis is ordinarily eliminated by the clinical appearance,
failure to find fungi, presence of psoriasis elsewhere and the
psoriatic rather than mycotic involvement of the nails. I think
that one is often confused on the feet by contact dermatitis
due to leather or dyes in socks, etc. but here the problem is the
same as that outlined under occupational dermatitis. Monilial
infections may sometimes be difficult to distinguish but the
clinical characteristics, especially of the nail involvement, and
culture and microscopic examination makes the diagnosis clear.
Hyperidrosis and bromidrosis, if not coexisting with a dermato-
mycotic infection, can be eliminated by mycologic investigation.
The same is true of pompholyx.
3. What, if anything, do you recommend to prevent infections of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming poois, locker rooms, floors, etc. of importance, and what methods
do you advise?
I find this very difficult to evaluate. I recommend separate
towels, separate shower-shoes that can be boiled, white socks
that can be boiled, occasionally sterilization of the shoes with
a formaldehyde candle, etc. I advise both the patient and his
family to avoid walking barefooted especially on moist surfaces.
However, in patients who are treated without these precautions
the results seem to be comparable.
526 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
4. What is your standard, routine treatment of the ordinary uncomplicated case?
Please give exact measures and methods you now actually employ in the
majority of instances.
This varies with the stage of the condition and to a certain
extent with the microorganism. In very acute cases I use
continuous boric acid wet dressings with 10% white boric oint-
ment at night. Bed rest may also be indicated. In slightly
less acute cases, I may dispense with the wet dressings. In
subacute cases I usually prescribe the following:
}, Iodine crystals
Potassium iodide
Salicylic acid
Boric acid a.a. gr. xx
50% alcohol q.s. oz. ii
M. Sig. locally b.i.d.
or Castellani's carbol fuchsin dye. In the chronic cases I
usually use one-half strength Whitfield's ointment, employing
10% white boric ointment as the base. At times, especially in
Trichophyton purpureum infections, full-strength Whitfield's
ointment may be employed. For onychomycosis, I believe that
surgical removal of the infected portion of the nail is essential
and removal of the entire nail is practised in severe cases. Follow-
ing this, I prescribe a fungicidal preparation, either one-half strength
Whitfield's ointment or the iodine preparation listed above.
5. Is it your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
From personal experience, I am unable to answer this question.
However, we often see a dermatitis from one cause become
much more acute following contact with a second substance
which ordinarily does not bother the patient's skin.
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
This varies a great deal. I would estimate 2 to 3 weeks in
the average case; but in resistent cases, it may require years.
This is especially true in those cases due to T. purpureum. I
have two patients under my care who are not well after more
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than 18 months of vigorous treatment with practically all known
methods including x-ray.
7. What, if anything, do you recommend as interim management to prevent
recurrences?
I have the patient continue the local therapy for two weeks
after all clinical evidence of the disease has cleared, using the
methods outlined under * 3, and using the following powder:
I Salicylic acid gr. x
Benzoic acid gr. xx
Talc q.s. oz. i
M. Sig. locally b.i.d. between toes and scattered in socks.
8. Do you believe that ringworm of the feet can be "cured," in the sense of com-
plete mycologic sterilization of the feet and nails?
We often see permanent cures and although I have not at-
tempted to culture such cases after clinical cure, I believe that
either complete mycologic sterilization is possible or else we are
able to alter the patient's immunologic set-up to such an extent
that clinical "cures" seem possible.
9, Do you believe that recurrences are due to new exogenous reinfection or super-
infection or to autogenous reinfection from the patient's own foci or are the
recurrences flare-ups of clinically quiescent dormant infections?
I believe that all of these mechanisms may play a part. In
studying so-called primary dermatomycotic infections of the
hands, I have been impressed with the fact that one can often
predict whether the eruption will recur or not by the clinical
characteristics. In my experience, there are three types. One
responds rapidly to treatment and does not recur; a second also
responds well but recurs; while a third responds poorly. I hope
to publish a study of this in the future. However, the point is
that since a definite clinical type recurs while others do not,
it must represent a flare-up of a dormant process. In some
cases, we see new lesions suddenly develop from quiescent but
clinically recognizable interdigital lesions. Since permanent
immunity is seldom produced, especially by local therapy, there
is no reason why a reinfection may not develop. I am unable
to give the frequency with which each mechanism is noted
in my own practice.
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10. What proportion of proven eases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
I feel that the percentage of dermatophytid eruptions on the
hands is inversely proportional to the amount of time and
thought expended in the study of eruptions on the hands. For
the past two years, I have been routinely making scrapings
from all dermatitis of the hand cases. In about 7% I have been
able to demonstrate mycelia; this takes such cases out of the
dermatophytid class as the microorganisms could be repeatedly
demonstrated. If one does not accept the co-existence of an
eruption on the hands and a mycotic infection of the feet as
proving that the hand eruption is a -phytid on the hands, the
incidence decreases markedly. I find contact dermatitis to be
the most common hand lesion. In my practice not over 3%
of the hand cases are accepted as dermatophytids. In about
6% of the patients who come in for treatment for a fungous
infection of the feet, there is a clear-cut history or a clear ex-
ample of a dermatophytid. If one includes the large group in
whom "athlete's foot" is an incidental finding, this percentage
would be lower.
2. Contribution of Dr. George M. Lewis, Assistant Physician,
New York Hospital; Instructor in Medicine (Dermatology),
Cornell University Medical School.
Eczematous ringworm of the feet may be defined as a primary
acute inflammatory fungous infection due to Trichophyton
gypseum. However, not all patients with a T. gypseum in-
fection show eczematous lesions. Other fungi are rarely respon-
sible for eczematous ringworm. The manifestations of infec-
tions due to T. purpureum are therefore excluded from this
discussion. The eruption caused by Epidermophyton inguinale
might be classed as subacute, since macroscopic vesiculation is
rarely present; and when an acute (eczematous) eruption is
observed in E. inguinale infections it is invariably due to a factor
or to factors other than the fungus. Incidental or related
expressions of sensitivity to contacts, particularly to applica-
tions used in treatment, are not included in the following dis-
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cussion. In our experience the hands are involved in approxi-
mately 30 per cent of cases of primary (acute) eczematous
ringworm.
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first,
second, third, fourth or fifth most common dermatosis?
In my experience the incidence is higher in the summer than
in the winter. During the four hot months, it is about the third
most common dermatosis.
2. What do you consider the essential criteria for the diagnosis of ringworm of
the extremities? (Please include differential diagnostic criteria in relation
to occupational dermatitis, pustular psoriasis and any other entities which
you consider most difficult to differentiate from ringworm of this type.
Please specify also laboratory procedures you employ, including: (a) micro-
scopic and/or cultural demonstration of fungi; and (b) use of trichophytin
and oidiomycin skin tests.)
The procedures used in the diagnosis of ringworm of the
extremities are similar to those required for the diagnosis of
other dermatoses. A careful history is followed by a detailed
physical examination. Laboratory confirmation is desirable in
all cases; and when there is the slightest doubt because of atypical
clinical findings, it is a required procedure. Cultural studies
are particularly advantageous. The trichophytin test is useful,
since it invariably yields a positive result when the fungous
infection is of the acute type with an eczematous response.
Reactions due to prior infection are not uncommon so that the
trichophytin test is not to be used as a substitute for micro-
scopic or cultural studies. However, in a patient with an
acute eczematous eruption in which the test shows a negative
reaction, ringworm may be excluded as the cause of the eczema.
Oidiomycin is useless in diagnosis, since as many patients without
a monilia infection react to it as those who have a proven in-
fection due to monilia.
3. What, if anything, do you recommend to prevent infection of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming pools, locker rooms, floors, etc. of importance, and what methods
do you advise?
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While no methods yet introduced are entirely satisfactory,
I am still in favor of both personal and regulated prophylaxis.
Sodium hypochlorite (1 per cent) placed conveniently near
swimming pools and gymnasiums has been proven of value in
preventing infection. As to personal prophylaxis the main
desideratum is cleanliness. The bath mat should not be shared
by others and the bathtub should be washed out with a 2:100
solution of cresol after use. The patient should not walk barefoot
over floors, carpets, etc. Cotton socks worn by patients should
be boiled and shoes may be sterilized by leaving them with a
sponge soaked in 10 per cent formalin in a closed container.
These shoes should not be used for two days following this
procedure.
4. What is your standard, routine treatment of the ordinary uncomplicated case?
Please give exact measures and methods you now actually employ in the
majority of instances.
(a) Wet dressings or soaks, using sodium chloride (hyper-
tonic), boric acid (3 per cent), Burow's solution (1: 15), or
potassium permanganate (1:3000) in the acute phase.
(b) Aqueous gentian violet (1 per cent) and plain talc at
a later date.
(c) X-rays in fractional dosage is often effective in this form.
(d) Bed rest in some cases.
(e) Symptomatic treatment of complications and concomitant
(possibly related) findings.
5. Is it your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
I don't know, but my impression is that there is no relation.
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
In an uncomplicated case, the acute symptoms are usually
over in from two to four weeks.
7. What if anything, do you recommend as interim management to prevent
recurrences?
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Continued treatment will almost always bring about cure in
this type of case. One must be careful not to use fungicides
in too strong concentration. Exfoliants and fungicides in both
liquid and ointment bases should be reserved for treatment after
the acute phase has passed. A prescription containing 1 per
cent thymol in talc is useful and patients do not mind applying
it liberally twice daily.
8. Do you believe that ringworm of the feet can be "cured," in the sense of coin-
plete mycologic sterilization of the feet and nails?
Yes, this is the type that can be cured.
9. Do you believe that recurrences are due to new exogenous reinfection or super-
infection, or to autogenous reinfection from the patient's own foci or are the
recurrences flare-ups of clinically quiescent dormant infections?
All the three possibilities mentioned are undoubtedly in-
dividually responsible for some cases at least.
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
This question is poorly worded. One should exclude all the
cases of chronic dermatophytosis (Trichophyton purpureum)
since in none of these cases is a secondary eczematous eruption
to be expected. One may also exclude most cases of latent in-
fection without more than minimal clinical findings yet in which
an examination for fungi will yield positive results. In cases
of acute (eczematous) dermatophytosis of the feet, approximately
30 per cent of our patients also show vesicular lesions on the
fingers or palms.
3. Contribution of Dr. Adolph B. Loveman, Clinical Associate
in Dermatology and Syphilology, University of Louisville
School of Medicine, Louisville, Ky.
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first,
second, third, fourth or fifth most common dermatosis?
In order to answer this question as accurately as possible,
the following routine was adopted: One hundred consecutive
new cases were taken during a winter period (known as a winter
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survey); one hundred consecutive new cases were taken during
a summer period (known as a summer survey), and one hundred
cases were selected at random from the files (known as the ran-
dom survey). The approximate incidence of eczematous ring-
worm of the feet as shown by this survey is as follows:
Winter survey—fifth most frequent condition
Summer survey—third most frequent condition
Random survey—first most frequent condition
(sharing this place with acne)
From this survey it would appear that eczematous ringworm
of the feet is about the third most frequent condition encountered
in my practice.
2. What do you consider the essential criteria for the diagnosis of ringworm of
the extremities? (Please include differential diagnostic criteria in relation
to occupational dermatitis, pustular psoriasis and any other entities which
you consider most difficult to differentiate from ringworm of this type.
Please specify also laboratory procedures you employ, including: (a) micro-
scopic and/or cultural demonstration of fungi; and (b) use of trichophytin
and oidiomycin skin tests.)
The two most-nearly essential criteria upon which I base
the diagnosis of ringworm infection are:
(a) Demonstration of Fungi—either by direct slide examination
or by culture. Although it is often possible to "sense" an
eczematous fungous infection from other conditions, I have been
mistaken too frequently not to resort to microscopical or cul-
tural methods for definite diagnosis. If I find an abundance of
mycelial threads and/or spores, and the clinical appearance is
characteristic, I do not hesitate to consider the particular case
as fungous in origin.
(b) Therapeutic Test—(Response to Therapy): If the results
of the above tests are negative (may have examined "id" vesi-
des), and the diagnosis is still uncertain, I depend a great deal
on the patient's response to fungicidal therapy. If all exog-
enous irritants and allergens are eliminated, and the patient
continues to flare-up under treatment, I am reasonably con-
vinced that we are not dealing with a mycotic infection.
I do not employ trichophytin or oidiomycin skin-tests rou-
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tinely in the diagnosis of fungous infections. I usually use them
oniy in those cases in which I am still suspicious of the fungous
origin of the disease, in spite of the failure to demonstrate the
organism either microscopically or culturally. I attach much
more significance to a negative test than to a positive one. If
these tests are repeatedly negative, I feel that the condition
is usually non-mycotic. Due to the ubiquitous character of the
monilia organism, I place very little significance upon the positive
tests obtained by the usual methods with oidiomycin.
I am inclined to agree with those authors who stress the relative
rarity of dyshidrosiform fungous infections of the hands. In
the past seven years I have not proven, to my satisfaction, any
primary mycotic dyshidrosis of the hands. I have seen one or
two isolated patches of eczematous ringworm on the back of the
hands which was an extension from an infection about the
wrist or fore-arm. Thus, as a differential diagnostic problem,
primary eczematous mycotic infection of the hands offers little
trouble.
The problem of an "id" is a different matter. These are en-
countered very frequently. I do- not believe, however, that
as a general rule we can differentiate clinically a dyshidrosiform
"id" from the classic non-mycotic dyshidrosis. Here again I
think the final diagnosis rests upon the demonstration of a
proven focus elsewhere, eradication of this focus, and observa-
tion of its effect upon the eczematous eruption of the hands.
Dermatitis Venenata (eczematous type) can usually be dis-
tinguished by the history, distribution of eruption, and the
polymorphous nature of the lesions. In Contact Dermatitis,
the vesicles are usually more superficial and are situated on an
inflammatory base. Removing the patient from his environ-
ment usually results in rapid disappearance of the eruption.
In my opinion there is no reason for confusing Recalcitrant
Pustular Eruption of the palms and soles with a fungous infec-
tion. The deep-seated pustules, intermingled with the dry,
smooth, brownish crusts, are pathognomonic of this condition.
At times, although the entire area may appear hyperkeratotie
and scaly, if one applies a bland lubricating oil to the involved
534 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
portion, the pustules will become easily visible. If pustular
psoriasis exists, I believe it can be diagnosed only in the presence
of typical psoriatic lesions elsewhere. It, therefore, should not
be confused with a fungous infection.
There is another condition of eczematous nature which in-
volves the hands and feet with which we are all familiar. This
condition is present usually on the thenar and hypothenar por-
tions of the hands, sides and dorsa of the fingers and about the
instep of the feet. This consists of numerous deep-seated
vesicles, smaller than the usual dyshidrosiform vesicles, and
situated on an inflammatory base. These vesicles do not, as
a rule, undergo involution without rupturing, but, instead,
break through, forming an eczematous surface. This entity
is usually accompanied by profuse hyperhidrosis. The condition
slightly resembles, but is definitely different from, the classic
non-mycotic dyshidrosis, but I cannot give any clue as to its
etiology.
In summary—I do not believe it particularly difficult to
diagnose—given time and cooperation—a mycotic eczematous
eruption or "id' of the hands or feet. Where we have our
real problem is finding the cause of the non-mycotic cases. Most
of the eczematous eruptions I see on the hands, and many of the
feet, are unquestionably endogenous in origin, but I profess a
high degree of ignorance as to their etiology. In most cases
physical examination and laboratory data are without signifi-
cance with one exception; namely, the individuals affected
usually possess high-tensioned personalities and, perhaps after
all, as Becker says, we are dealing with some vaso-motor in-
stability.
3. What, if anything, do you recommend to prevent infection of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming poois, locker rooms, floors, etc. of importance, and what methods
do you advise?
I suggest to my patients that they wear wooden slippers in
the bathroom, shower and locker room. As a routine measure,
I do not advise other members of the family concerning prophy-
laxis. Disinfection is only advised in the few recurrent cases
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in which the diagnosis has been clinched. I confine this dis-
infection to shoes, slippers and socks, employing a formaldehyde
solution. The particular technique is unimportant if done
thoroughly. It is unnecessary, in my opinion, to disinfect bath
tubs and swimming pools. I prefer the use of wooden slippers
to walking through the standard chemical baths in gymnasia
and locker rooms. Because of the few who will not purchase
these shoes, it is usually necessary to supply the sodium hypo-
chlorite or sodium thiosulfate foot baths.
4. What is your standard, routine treatment of the ordinary uncomplicated case?
Please give exact measures and methods you now actually employ in the
majority of instances.
I still believe that the judicious use of potassium perman-
ganate and Whitfleld's Ointment is as efficient as any thera-
peutic regime I have employed. (Whitfield's Ointment is usually
used in one-half strength. Occasionally stronger preparations
are used. 1% thymol is sometimes added.)
My technique is somewhat as follows: All larger vesicles are
drained and the tops clipped off. The patient is then instructed
to open aseptically any new vesicles that form and to soak his
feet at least twice daily for fifteen to thirty minutes in a warm
1:2000 or 1:4000 solution of potassium permanganate. If the
condition warrants, I have the patient employ potassium per-
manganate wet dressings of the same strength, between the
soaks. If this is not necessary, or feasible, a 1% aqueous gentian
violet or fusinol (Kendall Co.) is prescribed with instructions
to paint this between the toes and to the base of the vesicles
twice daily. Occasionally the soaks are not necessary and, in
such cases, the dye is painted directly to the ruptured vesicles
two or three times a day. When no more vesicles appear, one-
half strength Whitfield's Ointment is usually applied at night
but the potassium permanganate soaks are continued for several
days. Gradually these are discontinued and the patient is
using only Whitfleld's Ointment at night and a mild dusting
powder such as bismuth formic iodide during the day. I believe
it very important to continue some form of treatment for ten to
536 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
fourteen days after all clinical signs of the disease have dis-
appeared.
X-rays judiciously employed, often prove beneficial after the
acute stage is over.
5. Is it your opinion that eezematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
Yes.
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
This depends upon the severity of the infection and the
patient's immunity. It is my opinion that the average case can
be discharged after two or three weeks with, however, occasional
follow-up observations.
7. What, if anything, do you recommend as interim management to prevent
recurrences?
My advice is to keep the feet as dry as possible, wear ventilated
shoes (in summer) and to employ a mild desiccating dusting
powder. In stubborn recurrent cases, the patient is advised
to use a weak Whitfield's ointment as a prophylactic measure
once or twice a week. Occasionally a tolerance is produced
from the ointment but, in such cases, different therapy is in-
stituted if the condition recurs.
8. Do you believe that ringworm of the feet can be "cured," in the sense of com-
plete mycologic sterilization of the feet and nails?
No.
9. Do you believe that recurrences are due to new exogenous reinfection or super-
infection or to autogenous reinfection from the patient's own foci, or are the
recurrences flare-ups of clinically quiescent dormant infections?
It is my belief that superinfection, autogenous reinfection and
certainly flare-ups of clinically quiescent infections may alloccur.
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
I believe that at least thirty-five to fifty per cent of primary
ringworm of the feet have, or have had, a secondary eczematous
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eruption of the hands. This, however, may not be present at
the time one is treating the patient and may be so mild at the
time as to be overlooked by the patient.
4. Contribution of Dr. Donald M. Pillsbury, Associate Professor
of Dermatology and Syphilology, Medical School, Uni-
versity of Pennsylvania, Assistant Professor of Derma-
tology and Syphilology, Graduate School of Medicine,
University of Pennsylvania.
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first, second,
third, fourth or fifth most common dermatosis?
During the past two years, eczematous ringworm of the feet
has been the third most common dermatosis seen in patients
treated in the Clinic of Cutaneous Medicine at the Hospital
of the University of Pennsylvania. This is also in accord with
my experience in private practice. It is seen with relative in-
frequency in the Skin Clinic of the Children's Hospital of Phila-
delphia, and the incidence rises in children at or near puberty.
A satisfactory explanation for the relative rarity of the infection
in children has not been advanced and seems worthy of study.
The exposure of children to infection is fully as great as that of
adults. Yet in spite of evident repeated exposure, and fre-
quently observed poor foot hygiene, particularly as regards
careless washing of the feet and the wearing of soggy, binding
rubber-soled foot wear, children do not readily acquire the disease.
It is my feeling that the possibility of some endocrine linkage
should be considered in this connection, especially in view of the
corollary examples of the lower incidence of ringworm infections
of the feet in adult females as compared to males, and the relative
frequency with which male children acquire ringworm of the
scalp.
2. What do you consider the essential criteria for the diagnosis of ringworm of
the extremities? (Please include differential diagnostic criteria in relation
to occupational dermatitis, pustular psoriasis and any other entities which
you consider most difficult to differentiate from ringworm of this type.
Please specify also laboratory procedures you employ, including: (a) micro-
scopic and/or cultural demonstration of fungi; and (b) use of trichophytin
and oidiomycin skin tests.)
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It is felt that there is no essential criterion, in the strict sense,
which is present in every case of ringworm infection of the feet
at all times in the course of the disease. The most frequent
clinical sign on the feet is (1) involvement of the interspaces of
the toes, particularly the 4th. (2) The demonstration of fungi
in scrapings by direct examination and culture at some time in
the course of the disease is the most valuable single criterion,
and is easily accomplished in acute infections. Other criteria in
descending order of importance are (3) the development of
superficial fissures between and under the toes accompanied
by marked itching (4) the presence of thickening and distortion,
or thinning and friability, of the toenails. (5) The appearance
of groups of miliary vesicles on various portions of the foot,
particularly along the inner side, and over the dorsum of one
or more toes, usually during the acute phase, with some diffuse
reddened swelling of the whole area and marked itching. The
patches ordinarily have convex curved borders. (6) Depend-
ing upon the chronicity of the infection and the response of the
individual affected, ringworm infection of the feet produces
a considerable number of variants which cannot be regarded
as essentially typical. These include the varying degrees of
hyperkeratosis which may be elicited, the almost shotty re-
mains of deep vesicles, extreme accumulations of maccrated
tissue between the toes in persons of poor hygiene, and the
secondary effects of desquamation with production of denuded
patches of varying size, of fissures, and of secondary infection.
It has been my experience that almost all eruptions of the
feet at one time or another are labeled "ringworm," and this is
undeniably the modern waste basket for such regional derma-
toses. In the diagnosis of eruptions on the hands, the term
ringworm approaches "acid in the skin" as one which can be
offered to patients with glib convincingness. Some entities
which cause confusion are
a. Contact dermatitis of occupational or other origin. On the feet, the most
valuable single differential point is the tendency of a contact dermatitis to involve
some point of pressure contact on the foot, rather than the interspaces. If there
is no interspacial involvement, I do not accept a diagnosis of ringworm without
microscopic or cultural confirmation. I know of no method of differentiating
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ringworm or "id" of the hands from a contact dermatitis with certainty. An
exhaustive history is essential. Patch tests have been useful, but may be mis-
leading unless carefully interpreted.
b. A diagnosis of pustular psoriasis cannot be established, in my opinion,
in the absence of repeated failure to demonstrate fungi. An outstanding clinical
feature is its relative dryness, in some cases the reaction is so severe as to lead
one to believe that purulent exudate should be present, yet puncture of the
apparent deep pustules may not yield fluid. Pitting of the nails is suggestive of
psoriasis rather than ringworm.
c. Other "id" reactions. In my experience many of these are indistinguish-
able from dermatophytids, and the latter diagnosis is often too readily accepted
on the basis of a dermatophytic focus on the feet. It is believed that a focal flare
on the hands following the performance of a trichophytin test is valuable in con-
firming a diagnosis of dermatophytid, though not certain. In such cases, skin
testing with various bacterial extracts, in particular staphylococcus ambotoxoid
(Squibb) in a dilution of 1:10 is useful. Polysensitivity to many bacterial anti-
gens is frequently encountered in patients with "id-type" reactions.
d. Mild grades of keratosis palmaris et plantaris occasionally offer differential
difficulty in children, particularly when the keratosis is moist. The family
history and cultural studies are most useful in differentiation.
e. Seasonal erythema and desquamation of the palms, and occasionally the
soles, offers difficulty. Eruptions of the pompholyx variety are, of course,
known to present difficulties of interpretation in relation to dermatophytosis,
but numerous examples of an eruption of the hands of rather definite morphe
have been observed, which the writer believes has nothing to do with ringworm.
This eruption is a scaling erythema sharply confined to the palms and palmar
surfaces of the fingers, with occasional extension over the dorsa of the distal
phalanges. The eruption occurs more frequently in winter than in summer,
but always maintains an exact seasonal cycle for the individual. A number of
examples have been studied by Johnson and the writer with completely negative
findings for any relation to dermatophytosis. It is believed that the condition
has a vasomotor etiology.
f. Dermatitis repens and various forms of staphylo- and streptodermias
are often confused with ringworm infections. While the undermining extending
character of dermatitis repens, often with a border in which no individual pus-
tules are evident, is fairly typical, pyococcic sensitization phenomena of the
hands vary greatly in their morphes from superficial eczematoid to frankly in-
flammatory lesions. The absence of fungi and the presence of an allergic reac-
tivity to pyococci recovered from the lesions is suggestive. The response to
treatment with sulfonamide derivatives often is helpful in determining a strepto-
coccic etiology.
g. Monilia infections may be suspected on the basis of involvement of all the
interspaces of the toes, and of intertriginous surfaces elsewhere. The amount
of macerated debris is ordinarily considerable.
Microscopic examination of scales and, in most cases, an attempt
at cultural demonstration of fungi is carried out in all suspected
cases. In many instances fungi cannot be grown from scales
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in which the fungi are easily visible, but repeated attempts
at culture are worthwhile. Trichophytin skin tests are carried
out routinely and it is felt that they are valuable for the follow-
ing reasons: (1) a strongly positive delayed (24—48 hour) reaction
seems to be associated with a better prognosis for "cure" of the
infection, (2) a reaction which is oniy moderately positive argues
against the diagnosis of dermatophytid and (3) a focal flare-up
of lesions on the hands lends weight to a diagnosis of "id." A
limited experience with oidimycin did not indicate that it was
of any value, and its routine use has been discontinued.
3. What, if anything, do you recommend to prevent infection of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming pools, locker rooms, floors, etc. of importance, and what methods
do you advise?
Certain recommendations are made to prevent infection of
others in the patient's environment, but with reservations,
because I have no good evidence that they are effective, and I
feel that the matter of individual susceptibility to ringworm
infection is the crucial factor, and that some persons will acquire
the infection no matter what their efforts to avoid it. The
following instructions are given:
a. Never walk on the floor in your bare feet.
b. It is probably wise to have your bath tub or shower scrubbed with a strong
washing powder or lysol solution after use.
c. Do not use the family crash wash cloths or towels for the removal of macer-
ated skin between your toes.
d. Keep your shoes, slippers and socks to yourself.
As regards disinfection of personal wearing apparel, the following
is suggested:
Socks which can be boiled after use.
It is advised that during warm weather, shoes be worn on alternate days, to
allow drying. Perforated shoes, with leather soles, are preferable.
Sterilization of shoes by a 24-hour exposure to formalin vapor is used, (not
by wiping the shoes with formalin) but I am not convinced of its clinical value
in preventing recurrences.
I have no data as to the effectiveness of foot baths near swimming pools and
in locker rooms; though Osborne and others have shown them to be.,of value.
Many individuals object to walking through a small common pool of turbid foul-
smelling solution. I believe that regular cleansing, and facilities for drying
thoroughly the locker room mats and floors, are advisable.
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4. What is your standard, routine treatment of the ordinary uncomplicated case?
Please give exact measures and methods you now actually employ in the
majority of instances.
The treatment employed is simple, and depends largely upon
the phase of the ringworm infection.
Acute phase:
1. Wet compresses or foot soaks of
a. 1:5000 hot potassium permanganate solution, freshly prepared, 2 to
4 times daily. This is often first done in the office, and the patient is
instructed in the opening of vesicles or bullae with manicure scissors
and in removing debris without injury to normal skin.
2. } Burow's solution N.Y. 1:16 in water or milk.
3. } Resorcin
Boric acid Aa 4.0
One powder
Sig.: dissolve the powder in one pint of warm water for use as compress.
4. 1 Ung. hydrarg. ammoniat. USP
Ung. acidi borici
Ung. aqua rosae 20.0
Sig.: apply twice daily, rubbing into skin thoroughly, and removing
excess ointment.
X-ray therapy is ordinarily employed, but excessive dosage may precipitate
a dermatophytid. 20—40R, 90 Ky, MAMP. 3, distance 25 cm., every third
day. If there is marked swelling or hyperkeratosis, j or 1 mm. of aluminum
filter is used.
Subacute phase:
1. I Thymol 0.5—1.0
Salicylic acid 2.0—5.0
Alcohol (70% by weight) 100.0
Sig.: apply with cotton once or twice daily.
(Alcohol prepared 70% by weight is much more effective in killing
pyococci).
2. Castellani's carbolfuchsin paint to full strength.
Sig.: Paint on affected skin once daily.
3. I Whitfield's ointment N.Y. diluted to th or strength
with petrolatum or ung. aqua rosae
Sig.: apply every night.
0.25 to 1% thymol is frequently added.
4. I Pwd. camphor 5.0
Pwd. salicylic acid 3.0
Pwd. titanium oxide USP 5.0
Pwd. boric acid 20.0
Talc q.s. ad 100.0
Sig.: dust on feet every morning.
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5. I Potassium suiphuret 250.0
Big.: break up with hammer and add contents of full teaspoonful to
1 qt. to a gallon of hot water for foot soaks ten minutes every night.
Chronic phase, i.e., hyperkeratosis or macerated phase, without vesicles.
1. 1 Ung. anthralin 0.1-1.0%
(Abbott)
Big.: Apply sparingly every night.
2. } Salicylic acid
sulphur ppt U 1.2—3.0
Liq. carb. deterg 7.0
Aquaphor 60.0
3. I& Ung. Supertah (Tailby-Mason) 5—10%
Big.: Apply every night.
4. 1 Tr. Iodine 7.5
Aqua camphor 30.0
Big.: Paint on affected skin nightly.
(Preparations in grease bases should be applied at night; they are un-
comfortable and sometimes irritating if used in the morning.
Patients often prefer vanishing bases.)
It is not felt that x-ray has any permanent curative effect in
ringworm infections of the hands and feet. In any case, the
total dosage in a single series when open field exposure is given
does not exceed 250R over a period of five or six weeks. I have
the strong impression that eczematous recurrences are more
difficult to control in patients who have had large amounts of
x-ray. Reduction of excessive perspiration by x-ray may be
theoretically desirable, but on skin so treated, the ringworm
infection may assume a dry, fissuring state which is uncom-
fortable and difficult to manage.
Certain general principles and methods are observed. These
are:
1. Mechanical removal of skin debris. While this may be accomplished to
some extent by keratolytics, the regular use of mechanical measures is essential.
The importance and value of this has been demonstrated to me many times by
my chief, Dr. John H. Stokes (as indeed have most of the methods I have men-
tioned). Vigorous careful curettage is carried out at each office visit. The
patient is instructed to remove maccrated debris from between the toes by rub-
bing with a gauze sponge. In cases with marked hyperkeratosis, the use of sand
paper or of a nail file is advisable. If fungicides are to be at all effective, they
must reach the lowest portions of the stratum corneum, at least. Wetting agents
incorporated in ointments do not seem to increase clinical effectiveness markedly.
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2. Measures to maintain the surface pH at a near normal level. These include
particularly the careful removal of soap, the feet being rinsed with clear water
after bathing, and efforts to combat the accumulation and decomposition of
sweat. The wearing of perforated shoes and changing of socks during the day
in warm weather is helpful. Boric and salicylic acid incorporated in dusting
powders seem as satisfactory as more complex preparations buffered slightly
on the acid side of the pH range.
3. Measures to combat vasomotor disturbances, including
a. Proper orthopedic correction for flat feet—this is often extremely helpful
in chronic cases. Sponge rubber inserts should not be used, and the possibility
of leather sensitivity must be considered with leather covered pads.
b. Vascular exercise by alternate hot and cold hand or foot soaks. Containers
filled with hot and cold water are used; the patient places the hands or feet in
the container, counts slowly to ten, then places them in the other container for
the same period. This is repeated five times during the first treatment and sub-
sequently the time of immersion and the number of treatments is increased.
In some eases, this aggravates an eczematoid ringworm, and the patient should
be so cautioned. Where stasis is present, supportive measures are helpful.
4. The determination and attempts at relief of underlying psychic tension
states.
A difficult problem of treatment is that offered by patients with
peripheral vascular disease of various types, particularly those
with occlusive arterial disease. Such patients tend to develop
scaling patches over the soles, and ulcers and fissures between
the toes which may or may not be of dermatophytic origin.
The use of very mild treatment measures is advisable; and any-
thing which may produce injury to the skin, such as strong
salicylic acid preparations, should be avoided.
5. Is it your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
It is my belief that ringworm infection "broadens the base" of
the patient's sensitivity to contact substances. The question
is one of extreme complexity, and I have no data which prove
this opinion with certainty. Patients with eczematoid ringworm
are advised to avoid unnecessary contact with known allergenic
substances, including those of occupational origin. It is
believed that this is an important practical point to keep in
mind in treatment measures which are to be long continued,
such as the application of ammoniated mercury ointment or
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the use of preparations containing resorcin. Further definitive
studies seem indicated in this field.
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
This varies extremely; the general average is two to six
weeks. In acute vesicular cases the time for satisfactory in-
volution is less than in those with chronic patchy scaling lesions.
7. What, if anything, do you recommend as interim management to prevent
recurrences?
Foot hygiene in regard to bathing, drying, and powdering of
skin, changing of socks, and ventilation of shoes (as outlined
above).
8. Do you believe that ringworm of the feet can be "cured," in the sense of com-
plete mycologic sterilization of the feet and nails?
I have never observed a case of ringworm due to Tr. purpureum
in which "cure" was obtained. In milder infections due to the
gypseum group, apparent complete clinical relief and disappear-
ance of all objective signs of ringworm may occur, but I have
made no survey of such patients to determine whether or not
recurrences were noted subsequently. I do not think that
mycologic sterilization of toenails is ever accomplished, and
doubt that it occurs in the skin.
9. Do you believe that recurrences are due to new exogenous reinfection or super-
infection, or to autogenous reinfection from the patient's own foci, or are the
recurrences flare-ups of clinically quiescent dormant infections?
I believe that recurrences are, in almost all cases, flare-ups of
clinically quiescent infections. I have no certain proof for
this opinion, but have observed many recurrences in patients
who had made no change whatever in their environment, and
who were wearing uninfected footwear.
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
If one follows rigid criteria, such as those outlined by Peck,
it is rare that a diagnosis of dermatophytid can be proven.
Presumptive cases are quite frequent, but I cannot make any
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accurate estimate of the proportion of proven cases of ringworm
of the feet which are followed by "clearly secondary" eruptions
of the hands.
5. Contribution of Dr. Arthur G. Schoch, Assistant Professor,
Clinical Dermatology and Syphilology, Baylor University,
Dallas, Texas.
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first, second,
third, fourth or fifth most common dermatosis?
In my office practice eczematous ringworm of the feet is the
second most common dermatosis during the summer months
and ranks about fourth or fifth during the winter months. It
should rank third as an average for the whole year.
2. What do you consider the essential criteria for the diagnosis of ringworm of the
extremities? (Please include differential diagnostic criteria in relation to
occupational dermatitis, pustular psoriasis and any other entities which you
consider most difficult to differentiate from ringworm of this type. Please
specify also laboratory procedures you employ, including: (a) microscopic
and/or cultural demonstration of fungi; and (b) use of trichophytin and
oidiomycin skin tests.)
In the majority of instances the diagnosis is made on clinical
grounds alone, since most cases are typical in appearance and
respond in a satisfactory manner to treatment.
Pustular bacterid (pustular psoriasis) of the palms and soles
is usually surprisingly symmetrical in distribution, lacks the
predominance of vesicles at the advancing arciform or polycydic
margin, responds to treatment poorly or not at all, and is usually
of long standing (months or years).
Nummular eczema, (eczema orbicularis) in its usual distribu-
tion of the dorsa surface of the hands when characteristic presents
no deferential diagnostic problems. However, when it involves
the dorsal surface or lateral surface of the fingers it can closely
simulate eczematous ringworm in that location.
All cases which fail to present a typical clinical appearance are
subjected to microscopic examination for fungi, using 20 per
cent potassium hydroxide and allowing at least twelve to twenty
four hours to elapse before examining the slide for fungi.
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Occupational dermatitis numerically speaking is not com-
monly encountered. I rarely use trichophytin or oidiomycin
skin tests.
3. What, if anything, do you recommend to prevent infection of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming pools, locker rooms, floors, etc. of importance, and what methods
do you advise?
Practically all preventive measures recommended are directed
toward prevention of reinfection of the patient, ignoring in the
main others in the patients environment. Even in the absence
of any preventative measures, spread of ringworm infections to
other members of the family is conspicuous by its absence.
Walking barefooted is strongly advised against under any cir-
cumstances. Disinfection of socks, particularly in men, is
advised by the use of formaldehyde vapor in an enclosed box for
twenty-four hours. The rapid turnover of women's silk hose
makes this measure usually unnecessary with women. The use
of paper slippers is suggested to men using swimming pools
and locker rooms. The purchasing of new shoes is recommended
with the suggestion that the new shoes be a half size longer, to
redistribute the points of pressure. Perforated shoes are strongly
recommended during the summer months.
4. What is your standard, routine treatment of the ordinary uncomplicated case?
Please give exact measures and methods you now actually employ in the
majority of instances.
I consider unfiltered X-ray administered at seven to ten-day
intervals in doses of 80 to 100 r each from a machine with a
mechanical rectifier operating at 90 k.v. and two-milliampere
current the most useful therapeutic agent in treating eczematous
ringworm of the hands and feet. Two to five such treatments
are usually effective in clearing up any given attack.
Potassium permanganate solution, 1—4000, cold (room tem-
perature), is used as a foot bath for thirty minutes twice daily.
Immediately following the foot bath the patient is instructed to
apply an ointment containing 3% boric acid, 2 to 5% ammoniated
mercury in a cold cream base. The patient is instructed to clip
the top off of unruptured vesicles before using the foot bath. If
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vesicles are purulent the base is painted after clipping off the
top with 4% aqueous gentian violet solution. After there has
been about sixty per cent improvement, at the end of ten to
fourteen days from the beginning of treatment, the potassium
permanganate solution is discontinued. The patient is in-
structed to use the boric acid-ammoniated mercury ointment in
the morning and an ointment, containing 1% thymol, 3%
salicylic acid, 6% benzoic acid in cold cream base at night only.
Only two general recommendations are usually necessary: a
marked reduction in the amount of walking and a reduction in
the carbohydrate intake in the diet.
5. Is it your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
It is not. Conversely, I believe, that various occupations pre-
dispose to the development of eczematous ringworm of the hands
or feet (my experience with occupational dermatitis is rather
limited).
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
One week is sufficient in mild cases and three and one-half weeks
is usually sufficient in moderatly severe cases which are uncom-
plicated.
7. What, if anything, do you recommend as interim management to prevent
recurrences?
Other suggestions made in answer to question N. 3, I rely on
patients treating recurrences early with local measures outlined
in answer to question number 4.
8. Do you believe that ringworm of the feet can be "cured," in the sense of com-
plete mycologic sterilization of the feet and nails?
I believe that it is occasionally possible, but of little practical
importance. I believe clinical cure is frequently possible (in
the majority of cases) to the point where eczematization and
vesiculation does not make its appearance over a period of
several years. Semi-permanent results or "clinical cure" are
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usually expected after several attacks have successfully been
treated with X-ray.
9. Do you believe that recurrences are due to new exogenous reinfection or super-
infection, or to autogenous reinfection from the patient's own foci, or are the
recurrences flare-ups of clinically quiescent dormant infections?
I believe that recurrences are due to new exogenous infection.
Second in importance, I would place flare-ups of clinically quies-
cent, dormant infections and consider autogenous reinfection
from patient's own foci, (nails) as an exceedingly uncommon
occurrence.
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
Approximately 20% of proved primary ringworm infections of
the feet are associated with vesicular dermatophytid eruptions
on the hands of varying degrees of severity. Persistent, eczem-
atous eruptions on the hands have little or no connection with
sub-clinical, mild, circumscribed fungous infections between the
fourth and fifth toes or under the nails.
6. Contribution of Dr. Bedford sShelmire, Chief of Staff, Derma-
tology and Syphilology, Baylor Hospital; Freeman Memo-
rial Hospital; Parkiand Hospital; Professor in Dermatology
and Syphilology, Baylor University, Dallas, Texas.
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first, second,
third, fourth or fifth most common dermatosis?
Approximately 2 or 3%. Ranks about 6th or higher in my
private practice.
2. Whatdo you consider the essential criteria for the diagnosis of ringworm of the
extremities? (Please include differential diagnostic criteria in relation to
occupational dermatitis, pustular psoriasis and any other entities which you
consider most difficult to differentiate from ringworm of this type. Please
specify also laboratory procedures you employ, including: (a) microscopic
and/or cultural demonstration of fungi; and (b) use of trichophytin and
oidiomycin skin tests.)
Demonstration of mycelia in fresh preparation. Culture of
material rarely done. Skin tests have been discontinued because
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of the large number of positive reactions with both trichophytin
and oidiomycin.
I cannot differentiate between tinea and contact dermatitis on
clinical grounds alone, except in exceptional instances.
3. What, if anything, do you recommend to prevent infection of other8 in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming pools, locker rooms, floors, etc. of importance, and what methods
do you advise?
No precautions are taken to prevent infection in others.
Attempted disinfection of shoes, slippers, socks, bath tubs, floors,
etc. has long since been discontinued.
4. What is your standard, routine treatment of the ordinary uncomplicated ease?
Please give exact measures and methods you now actually employ in the
majority of instances.
In acute cases wet dressings and often 3 to 6% salicylic in
alcohol for painting between the toes and on opened vesicles.
In chronic cases 6 to 10% salicylic acid in alcohol, modified
Whitfield's, and 2 to 10% chrysarobin. In thickened ringworm
use of 10 to 40% salicylic plasters. Fractional X-ray in selected
cases. (H unfiltered at 5 to 7 day intervals.)
5. Is it your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
No. If so I have not observed this phenomenon. Theoreti-
cally this is to be expected since a single application of an irri-
tating sensitizing substance is prone to sensitize. Moreover
inflamed areas are much more easily irritated by a substance
than areas of normal skin.
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
The acute cases usually respond in a few weeks at the outside.
Many of the chronic cases are not cured at all in my office. This
is very frequently caused by patient's failure to return for
treatment.
.7. What, if anything, do you recommend as interim management to prevent
recurrences?
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No interim treatment advocated when apparent cure has been
effected.
8. Do you believe that ringworm of the feet can be "cured," in the sense of com-
plete mycologic sterilization of the feet and nails?
Yes.
9. Do you believe that recurrences are due to new exogenous reinfection or super-
infection, or to auto genous reinfection from the patient's own foci, or are the
recurrences flare-ups of clinically quiescent dormant infections?
Some recurrences due to exogenous reinfections but many
apparent reinfections due to flare-up of dormant infections under
favorable condition of heat and moisture of summer months.
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
Unable to answer. Estimate about 3%.
7. Contribution of Dr. Dudley C. Smith, Professor in Dermatology
and Syphilology, University of Virginia Hospital.
1. What do you estimate is the approximate incidence of eezematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first, second,
third, fourth or fifth most common dermatosis?
First, if both primary and secondary manifestations are
included.
2. What do you consider the essential criteria for the diagnosis of ringworm of the
extremities? (Please include differential diagnostic criteria in relation to
occupational dermatitis, pustular psoriasis and any other entities which you
consider most difficult to differentiate from ringworm of this type. Please
specify also laboratory procedures you employ, including: (a) microscopic
and/or cultural demonstration of fungi; and (b) use of trichophytin and
oidiomycin skin tests.)
In practice the diagnosis of ringworm of the extremities is made
in the majority of cases on the basis of clinical findings and
therapy instituted on the basis of the symptonJLatology in the
individual case. Microscopic examination of epithelial scales
and scrapings from the lesions and a culture on Sabouraud's agar
is routine. When the clinical progress along with the laboratory
findings suggest other etiologic factors, other relevant diagnostic
MANAGBMENT OF COMMON DERMATOSES 551
aids are used. Intradermal trichophytin and oidiomycin tests
are rarely done here now because of the impossibility of properly
interpreting either positive or negative results.
3. What, if anything, do you recommend to prevent infection of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming pools, locker rooms, floors, etc., of importance, and what methods
do you advise?
It is recommended that all older children and adults in the
same household use a fungicidal foot powder regularly for several
months; all shoes and socks be sprinkled with this powder;
bathroom floors be mopped with a weak fungicidal solution and
other floors waxed; rugs in bedrooms be vacuum cleaned or
laundered; and the patient continue regular treatment for about
two months after he thinks he is well. It is thought that the
weaker fungicidal solutions in shower rooms and dressing rooms
have prophylactic value.
4. What is your standard, routine treatment of the ordinary uncomplicated case?
Please give exact measures and methods you now actually employ in the
majority of instances.
The ordinary uncomplicated case of the feet is treated by
using 1:1000 potassium permanganate soaks for 15—30 minutes
three times a day, followed by a fungicidal powder. When the
feet are removed from the permanganate solution they are
allowed to evaporate dry rather than being wiped dry. The
permanganate solution is replaced in the foot basin every forty-
eight hours. The foot powder recommended is as follows:
Thymol 0.2
Salicylic acid 0.2
Boric acid 2.6
Zinc oxide 6.0
Zinc stearate 6.0
Talc 6.0
M. & Sig.: Apply to feet q. a.m. & p.m.
If the feet become uncomfortably dry and crusted, a modified
Whitfield's ointment is applied once a day, usually at bed time.
If the progress is satisfactory, after about ten days the per-
manganate solution is discontinued, modified Whitfield's oint-
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ment is applied at bed time and the fungicidal foot powder
applied in the morning. The prescription for modified Whit-
field's ointment is as follows:
Thymol 4.0
Salicylic acid 4.0
Benzoic acid 4.0
Cold cream 100.0
Only weak fungicidal applications are used on the hands unless
the laboratory examinations of the hands are positive for fungi.
or if the lesions are characteristic of active and definite involve-
ment with the fungus. It is thought that eczematous ringworm
lesions of the hands can be produced in three ways: first, by the
growing and development of the fungus in the skin of the hands;
second, absorption or blood borne distribution of the fungus or
its products; and, third, irritative eczematoid dermatitis of the
hands resulting from contact with lesions elsewhere on the body.
Changes in the type of applications are made in response to the
variations in the course of the condition. In addition to the
above, 3—8% sulphur and 5—10% ammoniated mercury are
favorite fungicidal agents. Frequently after the period in which
there is danger in producing an "Id" reaction by vigorous local
treatment, a saturated solution of salicylic acid in 95% alcohol
is mopped on the hands and/or the feet. The cases in which
there is preponderance of vesicle formation which fails to respond
to chemical therapy have x-ray treatment added. Calcium
thiosuiphate intravenously has been found of value in the
vesicular type and "id-type" eruption.
5. Is it your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
Yes.
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
See Answer 3.
7. What, if anything, do you recommend as interim management to prevent
recurrences?
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Counteraction of hyperhidrosis either by a drying dusting
powder or occasional application of either saturated alcoholic
solution of salicylic acid or formalin. Prolonged regular therapy
and proper disinfection of shoes and floors until the resistant
microorganism is eradicated.
8. Do you believe that ringworm of the feet can be "cured," in the sense of com-
plete mycologic sterilization of the feet and nails?
Dermatophytosis without nail involvement can, I believe, be
"cured." Complete cure of onychomycosis is rarely possible.
9. Do you believe that recurrences are due to new exogenous reinfection or super-
infection, or to autogenous reinfection from the patient's own foci, or are the
recurrences flare-ups of clinically quiescent dormant infections?
Clinical recurrences may result from any of the methods men-
tioned. Laxness on the part of the patient in carrying out direc-
tions over a long period of time as well as carelessness on the
part of the physician in properly emphasizing this course results
at the present time in a high percentage of autogenous recurrences
from relatively asymptomatic infections.
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
Approximately 15%.
8. Contribution of Dr. Jacob H. Swartz, Consultant Derma-
tologist, Addington Memorial Hospital; Boston Psycho-
pathic Hospital; Jewish Memorial Hospital; Massachusetts
Eye and Ear Hospital; Dermatologist, Massachusetts
General Hospital; Associate in Dermatology, Harvard and
Graduate School of Harvard University.
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first, second,
third, fourth or fifth most common dermatosis?
It is the first most common dermatosis in the summer and
about the eighth most common dermatosis in the winter.
2. Whatdo you consider the essential criteria for the diagnosis of ringworm of the
extremities? (Please include differential diagnostic criteria in relation to
occupational dermatitis, pustular psoriasis and any other entities which you
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consider most difficult to differentiate from ringworm of this type. Please
specify also laboratory procedures you employ, including: (a) microscopic
and/or cultural demonstration of fungi; and (b) use of trichophytin and
oicliomycin skin tests.)
History, clinical findings and laboratory studies are necessary
to make a correct diagnosis of ringworm of the extremities. It
is difficult to be differentiated from the following: Pustular
psoriasis, bacteride, occupational dermatosis (uncomplicated or
complicated by fungous infection), soap irritability, dyshidrosis,
dermatitis repens, acrodermatitis continua, bacterial dermatosis,
psoriasis of nails, dermatitis of the hands or feet caused by
treating a non-existent fungous infection. In the case of the
lower extremities, it is sometimes difficult to differentiate the hy-
perkeratotic type of ringworm infection from the non-pustular
type of psoriasis.
There are a few factors in the history and clinical findings that
aid differentiation.
(1) Occupational dermatoses or other contact dermatoses,
with few exceptions, show greater involvement of the more
sensitive areas such as the dorsa of the hands and the fiexors
of the wrists; as contrasted with fungous infection, where the
palms and lateral aspects of the fingers are the chief areas. The
sharply outlined patches with the borders made up of burrowing
intradermal vesicles present in fungous infection also aid in the
differentiation.
(2) In the case of pustular psoriasis, the majority of the lesions
resemble intradermal pustules, whereas in fungous infection,
vesiculation is the predominating picture. The presence of
psoriasis elsewhere is a further aid in differentiation.
(3) History of relationship to occupation aids in differentiation.
Some mycotic infections of the hands, however, may be directly
related to occupation; for example, chronic paronychia and
erosio interdigitalis due to monilia albicans and seen in bus boys,
bar tenders and domestics.
(4) Fungous infections are subject to seasonal variations and
are usually worse in the warm months.
Laboratory studies are absolutely necessary in most cases to
make a definite diagnosis.
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The laboratory procedure consists of a direct microscopic
examination which is carried out as follows: The skin scale taken
from the border of an active area or from the roof or a vesicle, or
the nail material is treated with 10—40% potassium or sodium
hydroxide, slightly heated and allowed to clear. After clearing,
one may note the presence of branching mycelium in the case of
epidermophytosis and the short mycelial branches and budding
and non-budding spores in the case of chronic paronychia, erosio
interdigitalis or other monilial infections.
One must be careful not to confuse mosaic-like structures,
potassium hydroxide crystals and other artefacts for fungi. To
avoid such errors, the lactophenol cotton blue stain recommended
by Swartz and Conant is advised. The procedure is as follows:
Treat the skin scale or nail material with ten per cent potassium
hydroxide, heat it slightly and wash for two minutes in distilled
water to get rid of the potassium hydroxide. Put the treated
skin on a slide and add to it a drop of lactophenol cotton blue.
Stain for one minute, heating slightly, and mount in clear lacto-
phenol. The mycelium or spores will appear dark blue, whereas
the epithelial cells will be a light blue. The mosaic structures
and other artef acts are eliminated by the lactophenol.
Cultural studies serve as an aid in differentiating the micro-
organism and as a check on the direct microscopic examination.
It is important to identify the microorganism, since it is a factor
in deciding the type of therapy. For example, if the microorgan-
ism in question is a trichophyton rubrum or one of its variants,
treatment is usually problematic and resorting to ethyl iodide
inhalations in addition to the local therapy is advisable. On
the other hand, if the microorganism is epidermophyton fiocco-
sum, local therapy usually suffices. Identification of the micro-
organism is important in cases where autogenous vaccine is
desirable.
Patch tests aid in determining a diagnosis of contact dermati-
tis and in finding the causative agent.
Biopsy is of particular value in differentiating from pustular
psoriasis.
The trichophytin and oidiomycin tests have not proved re-
liable diagnostic tests for fungous infection of the extremities.
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3. What, if anything, do you recommend to prevent infection of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming pools, locker rooms, floors, etc. of importance, and what methods
do you advise?
It is not advisable to walk around indoors with bare feet.
Socks should be boiled at least fifteen minutes to disinfect them.
After the infection has subsided, all of the shoes and house
slippers worn by the patient should be gathered together and
disinfected as follows: Soak paper towels in formalin, and being
careful to protect the hands, stuff the soaked papers into the
shoes and slippers. Place in a large paper bag, tie up with a
string and put into the closet to fumigate for twelve hours. Re-
move the paper and place the shoes and slippers out in the sun
for at least twenty-four hours to air before wearing again.
I do not know any effective method to disinfect bathrooms,
swimming poois, locker rooms, floors, etc. 11 can not agree to
the use of sodium thiosulphate foot baths in public gymnasiums
as an effective means of prophylaxis.
4. What is your standard, routine treatment of the ordinary uncomplicated case?
Please give exact measures and methods you now actually employ in the
majority of instances.
Treatment in the acute vesicular stage: Warm boric acid soaks
for ten to fifteen minutes two or three times a day, followed by
the use of a soothing, antipruritic lotion.
J Mentholis gr.v
Zinci oxidi 3ii
Calamini 31
Phenolis 358
Liq. calcis ad viii
When desquammation or crusting takes place, the above
treatment is continued with the addition of the following oint-
ment at night.
B Ac. borici
Zinci oxidi 388
Amyli 311
Petrolati
Rest and elevation are essential. The patient is warned
against the use of any stimulating and irritating applications.
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In the subacute and chronic stages: Warm boric acid solution
soaks for ten minutes in the morning followed by one of the fol-
lowing powders; and boric acid soaks again at night followed by
either of the following ointments.
I Acidi salicylici 1.0
Acidi benzoici 1.0
Talc 30.0
or
Pro-Ped (Proprietary preparation)
R Mercurochrome crystals gr.x-xx
Aqune mxx
Acidi salicylici 355
Petrolati
Lanolini ad 3 i
or
R Acidi salicylici gr.xv
Acidi benzoici gr.xxv
Paraffini mollis 3ii
01. cocois nuciferae ad 3 i
Thymol 1% may be added to the above ointment.
Tr. Metaphen has proven beneficial in the mild intertrigenous
type seen in the webs of the toes.
In long standing cases where lichenification and a good deal
of pruritus is present: Roentgen therapy, unfiltered in doses of
50—75 Roentgen units.
In long standing, stubborn resistant cases and where there is
an accompanying id: Ethyl iodide inhalations (1.5—3.0 cc. per
dose).
5. Is it your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
Yes.
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
Four to six weeks.
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7. What, if anything, do you recommend as interim management to prevent
recurrences?
Advise against the use of woolen socks and walking with bare
feet indoors. The feet should be thoroughly dried after washing.
Suggest the use of sandals that can be sterilized or oiled paper
slippers that can be discarded after use, when in gymnasiums and
public places. The use of one of the following powders in the
morning is recommended as a prophylactic agent.
B Acidi salicylici 1.0
Acidi benzoici 1.0
Talc 30.0
or
Pro-Ped (Proprietary preparation)
8. Do you believe that ringworm of the feet can be "cured," in the sense of com-
plete mycologic sterilization of the feet and nails?
Not with the present knowledge of treatment. Autogenous
vaccines in proper dilutions and ethyl iodide inhalations may
"cure" it in some cases.
9. Do you believe that recurrences are due to new exogenous reinfection or super-
infection, or to autogenous reinfection from the patient's own foci, or are the
recurrences flare-ups of clinically quiescent dormant infections?
I believe that the majority are either flare-ups or autogenous
reinfections, especially from the toe nails.
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hands?
About 25% of the cases. The percentage, I believe, would be
lower if we included those with mild involvement of the feet who
do not seek the care of the specialist.
9. Contribution of Dr. Lester M. Wieder, Attending Staff,
Columbia Hospital; Evangelical Deaconess Hospital; Mil-
waukee County General Hospital. Clinical Instructor,
Marquette University, Wisconsin University.
1. What do you estimate is the approximate incidence of eczematous ringworm
of the feet in your clinical, office or hospital practice? Is it the first,
second, third, fourth or fifth most common dermatosis?
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Epidermophytosis is first in incidence in our free county dis-
pensary dermatologic service; and occupies fourth place in the
office practice of myself and my associates.
2. What do you consider the essential criteria for the diagnosis of ringworm of the
extremities? (Please include differential diagnostic criteria in relation to
occupational dermatitis, pustular psoriasis and any other entities which you
consider most difficult to differentiate from ringworm of this type. Please
specify also laboratory procedures you employ, including: (a) microscopic
and/or cultural demonstration of fungi; and (b) use of trichophytin and
oidiomycin skin tests.)
I believe that typical clinical features of uncomplicated ring-
worm of the feet warrant therapy as for that disease without
confirmation by laboratory procedure.
In the presence of unusual features such as atypical location on
the feet, unusual degrees of inflammatory reaction, diffuse super-
ficial vesiculation, band-like or angular patches and the like, I
believe that careful clinical investigation should be carried out to
exclude contact dermatitis due to dye in stockings, leather dyes,
shoe polishes and cleaners. I believe that microscopic examina-
tion for fungi, the trichophytin test, and patch testing are of
value in this situation.
In eczematoid ringworm or eczematous ids of the hands the
situation may be even more difficult; here I believe a negative
trichophytin test is of some significance in excluding the id type
of hand lesion; and, if the clinical features and history indicate a
source of contact dermatitis, may be accepted as supporting the
clinical diagnosis of contact eczema. In my experience the
oidiomycin test produces so many positive reactions that I feel
the test is of value only in helping exclude the diagnosis of
monilial infection when it is completely negative. I believe
confirmation of diagnosis by culture important in compensation
cases in dispute; but must not be interpreted as excluding the
diagnosis of ringworm when negative; conversely, hand lesions
in which ringworm fungi are demonstrated may at the same time
be aggravated by irritating occupational contacts.
I believe differentiation from pustular psoriasis must rest on
prolonged clinical observation, repeated microscopic examination
and culture of scrapings, and biopsy.
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3. What, if anything, do you recommend to prevent infection of others in the
patient's environment? Is disinfection of shoes, slippers, socks, bath tubs,
swimming pools, locker rooms, floors, etc., of importance, and what methods
do you advise?
I advise the patient to avoid walking about his bedroom or
bathroom in bare feet, to scrub his tub or shower floor with very
hot water and an abrasive soap powder, and to fumigate the
footgear by the formalin method. In public places I advise him
to wear mules and to apply a fungicide to the feet on return home.
I believe the sodium hypochiorite foot bath for public places to
be of value.
4. What is your standard, routine treatment of the ordinary uncomplicated case?
Please give exact measures and methods you now actually employ in the
majority of instances.
In the acute vesicular or exudative cases with marked inflam-
matory reaction I prescribe the permanganate soak, in concen-
trations depending upon the individual case; and frequently
repeated topical application of an aluminum subacetate or occa-
sionally lead subacetate lotion; ultra-violet irradiation is given
also, but in sub-erythema dosage, especially in the most inflam-
matory cases. Upon subsidence of the acute process, a modified
Whitfield's ointment is used, with the addition of colloidal sul-
phur. Occasionally I employ an ointment containing iodin, oil
of clove and oil of cinnamon. The inflammatory types often
respond favorably to boric acid ointment with the addition of
1—3% of salicylic acid. The localized patchy type of vesicular
ringworm, with little inflammatory reaction, is occasionally
treated with 4—8% salicylic acid in 70% alcohol, also by incising
the vesicles, giving ultra violet light, then painting their bases
with tr. of iodine. I use a number of other remedies under
special indications and have purposely omitted exact formulae
above as I feel that the concentrations of the active drugs should
be varied to meet the conditions of the individual case. I employ
x-rays only for the treatment of ids and in infiltrated eczematous
ringworm.
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5. Is it your opinion that eczematous ringworm of the hands and/or feet pre-
disposes to other allergic eczematous contact dermatitis, in particular to
occupational dermatitis?
I believe that the presence of active, inflammatory ringworm
predisposes to the development of contact dermatitis, under
certain conditions.
6. What, in your experience, is the estimated approximate time required to pro-
duce sufficient clinical improvement to allow discharge of the patient?
The time necessary for the "cure" of the average case of un-
complicated frank ringworm of the feet has varied widely in
apparently identical cases in my experience, so much so that I
would hesitate to advance even an "approximate estimate."
7. What, if anything, do you recommend as interim management to prevent
recurrences?
As interim management in the patient who has been subject
to recurrent attacks I advise periodic fumigation of the footgear
and dusting the feet during hot weather with a fungistatic powder.
8. Do you believe that ringworm of the feet can be "cured," in the sense of com-
plete mycologic sterilization of the feet and nails?
I believe that complete mycologic sterilization of the skin and
nails of the feet is theoretically possible but that it is probably
rarely accomplished in practice.
9. Do you believe that recurrences are due to new exogenous reinfection or super-
infection, or to autogenous reinfection from the patient's own foci, or are the
recurrences flare-ups of clinically quiescent dormant infections?
I believe that most acute attacks are flare-ups of subclinical
or dormant infections, that autogenous reinfection from the
patient's own foci (often an area of onychomycosis) or from shoes
worn at long intervals for athletic use and stored in the usual
damp basement locker account for most of the other cases. In
the adult male population I question the frequency of the true
exogenous source of reinfection or superinfection.
10. What proportion of proven cases of primary ringworm of the feet is associated
with clearly secondary eczematous eruptions of the hand8?
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I cannot quote any statistics on this question and I doubt
whether an analysis of a group of office cases would give a true
picture in as much as many patients seek medical consultation
only after lesions of the hands appear, resorting to self-medica-
tion as long as the eruption remains confined to the feet. Thus
the proportion of cases with secondary hand lesions is probably
lower than dispensary or office figures would indicate.
